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(54) METHOD AND EQUIPMENT FOR FRACTURING FRAGILE MATERIAL AND MANUFACTURING 
METHOD FOR ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and J 
equipment for fracturing which enables improvement of the 
precision of fracture of a material to be processed by 
precisely forming a processing start point to be the start 
point of a fissure, and a manufacturing method for an 
electronic component. 

SOLUTION: In the method and equipment for fracturing and 
in the manufacturing method for the electronic component, 
the fissure is opened by a heat source 4 with the processing 
start point 7a provided in the material 1 to be processed as 
the start point thereof, and the fissure is made to develop 
along an expected line 12 of fracture so as to fracture the 
material 1. Herein the processing start point 7a is formed by 
irradiation with an ultrashort pulse laser 4. 
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n 

LT. D5S5E** N £ 6 teftlllrP^ttfc: 

LT> «Sf*J»WcJ:5^S^ 

»oTJftH3*T. t^M*nx^9J»f k r^9J»fAox^ 

tM3toX^^ti^H^DX^^rtgptcS^7^;l/X l^— *f 
S ft ttfi/lrt/X If *JBI* LTJgJ*r S C £ £r#® £ 

-rsSBBfitoxssSb 

& £ 4DXSfca»WB*r « o £ £r#ffc £ f£RQf 3 

[il;RJg6] IIEfi/^XWIf^T H G L 
1 7!r^6^v^*rn^*E©9JBfiDXSr 

So 

[18*31 8 ] BuiH^iS^ if fc L/c C £ fc T 
BftRW 9 ] SM^/PX U— if tf — .Zv&5^g2^S 

— !f««Bfc* 

«3tox*<oioxs6^[*jgja t r sflHBfcjH**** § Mtfti 
fcMasaJS/^i/xu— if i^feiaifrs c^^t^ 
x if e-A^ssas^s w*mjg#§£s 

MIB l^-1f OS®/ ^l/X if tf - A S fc ti 

s/^;i/x if if — Ju^msmuxMi^mcmm^ 
-rsc t*i#«i:'rs»wfftixi6«o 

^;l/X l^lf if-i a .*t8Effl»r^S»Jc»^T»»^ 
tufBMADX^ort^ic^moinxte^^fg^t-^ 

»»a«^«s^#^sc^*iRp«fct"ssi*«i ite 



50 



m&mi 3] tuEajB/^i/xu-tfs^jLAh©/^ 

;i/Xi^-iffcbfc2:i:*W«fc'rs»*«971Si 2<d 
[f»*3g 1 4 ] MfBS/^X b-f^TH G U-*f fc 
Anx^Ho 

Ki0XgB o 

im$mi 7] ME»iS^*IQlBl^1f^ig«[fe: 

B«©fflK3taX»flft, 
[ffi*^ 1 8 ] luE«fiDX»*»tt»S £ L/c c £ * 

#t^t§i^9Mi 7 ©t^-rn^caowBfipx 

[W*3Mi 9] MC»iR*U— 1fi:Lfeci:*i|#«fc 

iDx^ss^fflv^Tm^gpa^Sig-r s £ £ t 

[»«« 2 1 ] 9J!ill 9 ©OvrftfrEWOftl 

[000 1] 

[0 0 0 2] 

s^o/^;i/*sv^tt^-y^ (sis) ^si^a^ 
[0003] co<t^aiw^sfr6as5ff9x»«a 

HO«3toX»%»JifrS^fcLT^ (a) 

> Kx*a 2oa«i*o$oftWf , «^H»»*s 
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attWftWK^j^in^s^^ (b) u-ifif— 

& £d if t? - AOMtf fir»*«IBf ^illLbfc:» ^Ti 
Scf S £ £ fc: J: 5 SiPX#r*S 'J MT %> EtP%>%> 0 
[0 0 0 4] L^L4W6> ±te (a) O^jSti. SJ»T 

ternm-cft-orco $7^ ±m (b) (o^mt, ife 10 

-A©HW#fccfc D»* * JI»b^:WS^«taXW^«4p 
XW±OB«lc{5r» bTI*<OtS»©»ltt**ftS 

* b T W^TM^it HTl^afe 

gJ&«B<3Rt)^n^^^ «Jt)b5*ft 

[0 0 0 5] fijSTti, «iaX*U:-KD*** 

S^^tt^D^FOftJXS&a«Jg«bT**. ^(D^mic 20 

i^if if— i^sgsrr s ct^cfcots ^<otr— 2*4* 
£ &c £ sjftjtSirt?, tf — A^uvfr SinxSfi^tSTfEtf s 
ttStii6^^:§c:^t\ *f if— ZxJcfcsUft 

hpf 1 - 1 0 s 0 0 6^m&EteM^nrc5m&%> 

s Tt^s fit-^^^W^L^m 30 

[0 0 0 6] 

ms^. tox»jiasT»3BttLTjis5*so^ ti^ 

iiftSftlXSe^^fc^-OiBiat^ KiPXWc^ft" 
S«IIW«ft3fc*:* < S6t5o 40 
[0007] c:©iDXS6^ojg^?5rffii:LTJi. 

%3<Dmmtem&J3<D If If- A**3t LT?L*ltoX 

[0 0 0 8] bfrb&ft^ ±e®0*Sfr±^ S3 
(a) IC^r^-MC. S^Xft 1 <D«Sfi5 1 aicM^n 

£#IrJ*WS<D#IrI C&DXJ$j£7 b^^[Rj) tcM®^^ 50 



1 1 £r®j£T «Kx*WSiox* l icftfi&tt 
*-odr^3^«4ox»i k:HS ^bt 

[0009] 1 1 ©j&SPtfc:, ftfchix 

«iioliDlS«<S£t5fea6> 4nxjg^Ha3B»»*J5Jft 
L/c *H0X% 1 IzltmhTWMJLm 1 ±^^^o« 

x» 1 ^^*b/c*nxM^^**r^/ca6tc. Mijpx® 1 
[0010] ±fB@©*ffi«. ±fS®£[^l8«LOMIi 

»*nx® 1 icttTzn^mmmmzmzti^t 

[001 1] #£Hli«is ±C<DJ;5ftiHi*ilB9t-r*ft 

fc*SiPXft&i^**|fi<J;<Jg«b^ ffiiUXWc^ts 
W^KOIft±*HSC ^OT^5W»^X*SfecJ:rf 

[0 0 12] 

ClBl**PSfe*rSfe«)©#®] (1) #fSBSfc:«5aiSf 
ApxSSti. SiraxWc^W- 6 ft;fcftn3foS*&S 4: b 

oTitjg^T. ^X»*»J^5#J»ftaX7MST* 
o T, fiOXS6^*ffl^ U-1f*|RH b Tjg^^r ^> 
SS^^o *5S8»c*v^Tt±. »JBfiPX(oe^i:a:S 
iDXS&/S*SS/^X U-lf &!tm\sT&fSfr& 

[0 0 13] (2) *«WJC«S»J»f*IIX^«, ±te 

( 1 ) <osj»rftDX7S*k:^^T. *pxs&j«*«inx«o 
^n^77^ 7^l££ b & t ^PX^Tb^f 5 ft £ £ £ fe 

*pxH^^*r N ftixsfcisiaao^ssDo 

^XWk:»-rs»J»»llfiOia±%HSC ^ W7»*«o 
[0 0 14] (3) *^Ul«*W»ffto:*ffiH:, SttP 

x*icR»6ftftinna&jS*iejSfcbT. 
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iDXJHk: J: S8fi©$f* 5 «0«T*B6 <* £ T* 

s Q $fc fiDxse^rtwicjgjjc'rscticiit)^ wsf 
^ct^x»*ffltfsa2©^»*^fe*&Tfe^ #n 
x»jg^s»m^i:^:5-rsfc j en^*<. MVrtto 

[0015] (4) zmfite&zmmaTjmii, ±m ™ 
o) cDMBfirDxse^v^T. taxa&jtttt. ajg/^i/ 

XU— *f£fclift/S;l/X W^WBrPSSSWcJftd * 5 
U:«JiDX*OrtWcJl^LT«R^b, fttaxa&jSfr 

T«4 % #«r?®^»^«inX«j^^j«bfcO 
T\ C ©toX*6jg»tf ftS^lftrtt**^ S c^lc^Ds 

«*3^o^fc»JRtox*ff^c:i:^*So 
&c£?K ^X%tc«^SfJB^jftoi^±^0S<ifc^ 

T^So 20 

[0 0 16] (5) *^tc^SfJ»fSPX^S^. ±13 

(i) 75^ (4) (o^Tnij^mmux^mcm^x, 

x^«fcD, jlffi'x6D^affi^:#^Sc:^^:<irnXT^ 
So c*uc<*:*K ^^nfcJaxte^a»gPJ<:^^^ 
a ^ ^ * y ^ ^%^-&S C £ 3V* < . froMXfi|jS9o J: 
tfftIXWHttk:«n?£:ftIX*#S £ t&T^&o Sfcs 

ttn&fmX& SC£2>n?f?So 

[0017] (e) ^refc«»«»apxs»tt. ±ts 

(3) *fc« (4) OfjR^X^Ui^T. g^Vl/X 
U-*f%:T H G I— if £ Lfc£ffiT?*S 0 

(7) 2f^MJc«5»J»ffOX^tt, ±C (1) 

(6) Olr^t^n^OlMBiftlXSffiJCfeV^T. KAEJX®^ 

(8) *«Wfe:«S8a»fitaX*?£tt. ±C (1) 75S 

(7) <Ol^*rn^©SJBf*DX75ffi^43V^Ts 
if^L/fc^STfeSo 40 

[0 0 18] (9) *5Sa^«si!lWn6PX«fit±. @® 
/W/Xl^*fe-A*3»S «Wf $&M£, is- 

*f^«fr &<offljs/vi/x u — if ir— A*aaDx»ofti 
t><3DTf*So *saak:fe^T«:. aapx«r<oftixs&ja* 

Jgj«-r SffiJBciHJB/<>l/X If l*— A*JBM LTfWr 
fiOXeD&Sfc&StoXS6^*flg«f SOT. Jg/S^ftfc 
iPX^cDji^^C'v^^n^^^^^^^ 
c0«^^W«O^[rI^»c$J®I^SC tiPWs 



[0019] do) *m}te&zmmbaxmM&, ± 

fa (9) coSiJiffADXSB^^^T. 8g«afl|tt. Sinx 
«<0«B«fc:fiJg/*;I/X ife— A^KBH-rstiDT?* 

inix*^»^SWIWI»ftoiRi±*HS £ t s a 
[0 0 2 0] (ll) *^8Jc«SWBn6PX«Bt±. ffi 
@^;1/X U— If ASfct±S^^VXl^-1f t!— A»» 
S**Sl^-1f5HHgk> IfSfflfflfrBOfflJB/^l/ 
X if IT — ASfcfctS/^l/X l^—»f tf — A»«ftIXW 

©FW&teiatre*. rtSPfcjtaxte^t^jgja-rsfiatiatB 

ftmcMfe' ^VX U— If tf — A * « 1;l/X Is— if \£ 

— A*HB» LTSJKaDXOie^ £ ft sioxsa^t*^ 1 *- 
s<dt\ jtaxJB^^*K<>cfc#T*tf % iox/Sic^s 

e»fim^cfc^-rs^n^ft<. iifi^»it 

[0 0 2 1] (12) *5a8JC«SapJKftJX«Bia. ± 

13 (i i) (Dmwmxmwicis^T, ajs/^vxwif 

if- A S fc ^;VX if tr— A*SBWrPSS»fe:» ^ 
t»»2*2\ i^x«©rt»fci»oiin^j^^* 

T it. WBr?S»k:i&o TlfttoXWo rtaptcs®/ ^x 
U— if tf - A $ fc ttft/ ^;l/X U— if tT— A^BBH L XM 
^^^MiS-rsirax^p^^L^^T. 

^o^jsjc^^M^-rs c £&x%^ m&fr'omm 

^SJBntaX^ff -5 ^ £&X%%o 
[0 0 2 2] (13) *SSBkl«SSaBftDX««*±. _h 

13 o) nm (i 2) ov^-rn^osij»f3tax^sjc4oo^ 

Ts S®/^;i/Xix— if^xAb^^i/Xi^— if k bfe 

ft<ADXT^So ^^c. 7x^^^Xl^- ifJCcfcS 

^ox^rsc^^T^So 

[0 0 2 3] (14) *%W^SSIBntaXg«t±. ± 
IB (1 1) *ft(4 (12) OfflBfiDXifflKcfel/^Ts fi 
/1;l/X if * T H G if £ bfc fe So 

(i 5) *^jc«sai»ntax«H« N ±13 (9) jb^ 

(14) (Dl->~rn^OfiJBfiDXSS^^^T. fRUfflMR 

[0024] (is) *5Mfc:«swwaaxaitt, ± 

13 (9) J^M (1 5) OV^n^OjPJWllPX««*C43V^ 

t. ^««Ki^xw«*mt-s«M&jcR»fet>© 

T*So (17) *S6Wk:«SftlWfftlXS«tt. ±13 

(9) (i s) oi>-rn^o»JBfipxa«fcfev^ 
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[0025] (is) *5mic&z>9imaxmwi*. ± 

IB (9) (1 7) O^fWOUWOllStt^ 

(19) *siwfc««w»fftri«»t±. ±12 (9) nm 
(i s) ^^-rn^^fijiftoxSHtc^v^T, Rft««ix 

[0 0 2 6] (20) ^icS^t^^lMS 

±e (i) (s) <oir^-rn^o«wipx*tt* 
(2D *^^^s^gp 0 a pos^a^, ±e 10 

(9) 75M (1 9) ■ <DV^n^OWWfflDXW«ffllr^T 
[0 0 2 7] 

i^osftwojBJiB] mmojgm i. hi &*»5k>* 

[0 0 2 8] Ig^^T. 1 ttWAtfft««K<0?Sft^^ 

SS2 l , 3 1 ^I^/c»Xtf7:, XffilcWVrRSK 
1 2*W&ftT^t)s ^Xttl€>fl»»l a (PL< 
ttSBtSaO fckt. »JKriDXO*®<Djg^ £ 
&StoX$&j£7 aT^S«D^l 1 #SJKrWSBn 2 

1 6 fti^SEt^ SiJBf 1 2 ^fp^o T 2 $t<D # 

^xsK^^n^nwufitax-r s c t ic ± d , «wdme 

oo ®4#s) wjg^^nSo 
[0029] Ii;^;Hoo©M^ 

mwT&o oo^ ±t— so^^xss 

2 1, 3 llcaWift I T01i2 9, 3 9*BB«U £ 

n^o*7Xifi2 i,3i ^^^3 8%$/— ;w 

[0 0 3 0] Ay^Tvby y^XHWfc 0 5^St 

ITOft2 9, 3 9fc*I^t*DXStT»^ f 
nfnOITOfi2 9, 3 9^r51KLT. #«8i2 40 
9, 3 9<D&jg<DmMffi\£9]±&WtiUZ&&&<DT*& 

6 lC^t\fc 5 fc^ ±©*7Xli2 1 ^«)imS2 2* 

BBSU T^^J7XII3 l k:#iB*»K3 7%EK 
[0031] £fc o oicti, IT^IS 50 



fcU SSi5!MEft/^;l/i 0 0©g|flfflc;^y^7^ h 
©tt«**rr* £ -5 fc: L^^jSiSS*fSO?«a/^*;l/ 1 
H^iM^l 0 0O«BiJ«:lKLTt>, EftfiBk * 

;i/©sawiox*^nrfiiT*So 

[0 0 3 2] l^7 0MB B ^^^0«3txe^r^^ 

(a) i^Mii^^^t^ ±t— 

7X112 1 , 3 1IC,fM7^f^^fij7n 

ra&®aHi^*;i/ 1 oo^Mt§«tt2 2 tsjg 
©asters cts^§ t, So 

(B) ^ilMS2 2 7b^^nfc^XSffi2 1 

^BBlRlM2 3^jSLT^t:V^ffiTo Sfc, flh 
^>>?X^3 2tfJg«^llfe5Br^XS«3 1 IcO^T^ 

[0 0 3 3] (C) — Miif^7X 

S«2 l fc?Bai«^— ;l/*rs^a&o->— ;W2 4*£# 
U M^SSs Mx.il^7Xli3 1 <DIB(R]^3 3 O 
±tC^t77«3 4^Mt§o &*5. ^;l*2 4© 
a*33cfctf4 ? 'Vy^H'3 4<D»*frfciu cnicRg^tiSt 

(D) fLT, ±13 (A) - (C) ©XgT?ff&*lfc2 
2 6 (0 2 (a) «*DXtl) *ffSt5o 

[0034] (e) ifcic^ l^wmat.i 

3S^SM^tf^if^fflV^cSlJW*DX^S43<fc^Og 

B&c£D. ;U;V2 6 W7XSK2 l, 3D 
«0/^;l/2 7^Mt§o ^*3. /^;l/2 6fci±Ttc 

^7XSI2 1,31 *ft«ft», ±«<D«r7XSS 
2 1 JfeJfefcaiWfb. 2 6SIfiLTTi©*7X 

SIE3 l*#J»rLTfect<. lffi^XSS2 l, 31* 

^SIRl 2Jc*^T^fc:i[IK i rsci:*>Rr^ fc e*So 
(F) )Sffff«^^7l/2 7 0Sffil*AP 1 3 

(02 (a) #!S0 */rtt^;W2 4tcj;oTH$ 

n/c^SPl 4« B |3 8^aAL (02 (b) # 
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[0 0 3 5] (G) 3fcfc:. 2^7W^lStLT, Jh 

ib (e) oxaow^x^rffifeitf^oaBjc^D, 
ess.) (D^-zicffimTzmm'^fri oo«t 

-So 

(h) fit, m&znrcmm^fri oo«, 

A (Personal Digital Assist 
a n c e s) 5 O <9?fofl*jSa$ 5 1 s iflM5 2 
fHS^3$5 S^S^tf-r^;!/^^^ 5 4€>MJIS^g|$5 

[0 0 3 6] B 175188 3 fc:35V»T N 2«^Hig^l 0 

( f s ) /^X U— *f tfSHR3rn« Wif SSfiS. 3 1± 
U-*fm&m 2 £r>z>(D Is—*? tf — A 4 <DJiffBJbte:lE« 

U— if tf — A 4 JtWMTM 1 (;^2 6, 2 20 
7) fcia»T6ESre*5^RS^-. 5fcfc^feK»=^ 
-3»Itii £<DR8fc:ia»£tu ^Ktf^— 3lc 

[0037] 6 ItWmxm 1 fcttB-TSMWrC. M» 

DftTfei/yXs ^^i^- if sf— a 4 (owmum i *\<d 

[0 0 3 8] 7xAh#A;VXl/- iffccfctfg 

^;l/X L^if fc^TSffiB-r S 0 ^(oyjil,h 

^-WR^IHHfcm^U IBINR«U:RI«lcjKfbs y^ 
AJ&7:7V~: ^3 VftlXiVdo fLT, U— if If— A 

4 ^mmrnmm^mwLh^rc^ mm&%9b*& < 
Ma^r 5 c t tfT*r«H^©SKaifli*«iwr s c £ # 
Tfr. lfnx3»Sfej:tftoxi^ttk:flinfciDXfc*So 

C©teXtt^3fc?RlR*3pJffl-rSfei«>. l*fcA,2 
[0 0 3 9] tn^LT, ^*S^^y#Sft(DS/^ so 



X*i kiaLTJSBBas^C iraxWS^Ifgiffi*^ 

[0 0 4 0] £^T. #3SPra % i$^/uHO#^77 
5/a >iPXk:J;DflgS^«^«&*J:<Sp!»LT«H 
^co^MIS^rfflJ^JT^ S7xA«; U— if *fl§^ 

[0 0 4 1] cO^ffi^El 1 <DftmiC-D^T, 

So . S"T\ Sfc&DX^ 1 CM^.tf 2 6 *D±«<D5ff^ 
Xl«2 l) JcRtt&nfeMEROfflBf^lSl 2 0#*p 
X»jSE7 a£&5«# OBBPl a) U-ifJS8g&2 

^MLfc7xi,F#;^l/X l/- if if —A 4 ^*Vfft 
HBW-TSo £<D£^. *B4PX»i©#4nXiSfijS7 ata 
ati, A;I/X(g(DSv>7xA if 

jac^^w iftf— A^aaB^nr^jieFKiDQiaw 

s^^fe-Tfcje.ft^RjtsfcijcDft^ns S3 (b) 
7 a t&zw*)^ i i ^n^njgfig^nsc 

[0 0 4 2] 1 "QOiDX^ 7 a <D9o$i (MM 

(omftTifam i&mc^ «^fco z u— ifs^^YA 

G ifftH*«BfftJX*B©lx—ifSSiS (0^^- 
<fcD«yt^?ti«:l^- if if— A4 0*IBifrSo ^Oi: 

ix-iftf-A4 o^Mit^n/c^nx^i « N -^cd 
e-A4M>4 o aicftmTz&mfcti 8&&u*(omm 

A^i>4 0 a^^AnX^7 a^SyStSl 0^% 
LTn if- AMItffiH^^M-& 6 (D&W}lc£ 

vmm^yzMi 2»ot»u tsi o^i^-ift: 

— A4 0Jc £ fcS^iS*tC < toTA[IX$&^7 a^SifPIg 

[0 0 4 3] mniM l Sn^MBf^^lK 1 2 CD 
•5 1 o^c»jS^5fflRtoXiWKT i rs fc, fttofijif 

2^ot9i^dx^tv\ aaox»ifc:s» 
^nfciijw^iju 2o»jw* ?, r^T»T'rs*7fi5at 

^2 6 oTito^xifi 3D icmm^msi 1 

2iA»»6tlTlf>S»&i± N KADX^l^ajgbT. R 
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L/cd; b ley zlL. h#^;l/X if if —A 4 *SB 
ifLT^D^l 1*J&SU *^fc N I/— If If— 2*4 

0 ^fiJ»T^M 1 2 icj&o TJBif LT*J»FJb*r ^T*T7 

[0 0 4 4] 21 <0 efc -5 fc^ ffiijDX^ 1 ©aillr?S» 1 2 
fc»*S-rSftlXS6^7 a*Jgj«LT#JBfftIX*ff5« 
1§\ St\ *fetaX% 1 O^IS l a (S8»SP^) &c N 5taX 

si^oiii^wijt^, Wii»fi*«mftix^Rrffi* 

1 aJCftlXS6^E7 afcftSWD** 1 1 S<fc 5 10 
&Cb?t©T\ 0 3 (b) tC^-Tctd^ iKtl^D 

aoafe&iftSWffiOTSrift (4dx»j5[7 b©^ift) lest 

«^SMBf*IS*J:Die«>SC:t3^T*So tax 
aOJg/Efcl^T. 7xAh#/^XU^§ 
M*nX% 1 fcX«^BtS§»»ba:^c 

L&^fc#>, *PXJHfc:<fcS«iHiO*9SDCDffiT*B&<' 20 
ct^T?^St:i:t>fc. ftJXJB*BftS , rSfc«>oiJlcitx 

tf-e^So cfc-^T. «[©e^Ci:3S:SiDXS&^E7 a*«l 

Hscfc^T^s#j»faox75^fej;tf*©iai*#sc 

[0 0 4 5] '±a<D^fll©JglB 1 T^±. SiJDX® 

ltt©^xa«k:«LT9J»fftIX*ff9o S;fc. Min 
^i«snfttOT$Wi *§RH8Jc«S»J»fiPX^ 

[0 0 4 6] ±aSO*»OJBJ» 1 Ttt. If 

XS&J&7 a^*S«t)^* 1 1 ^MtSi^^L/c 40 

m«i^if^ss2^ssai^tisi^-if*7x 

Lh»;^XW 1f>SC0 2 1^— tf^fciftx-T, S'M 

If *«saHatis l^— *f 2 t IWllc c 

0 2 l^lf*W^sn*P-1fSH»*WtSi:tfe 
CO2 If if— A^glll7xAMJ>^;l/Xl/ 

Dft^l 1 <D^i:»J»fftlX fc tLTtct 
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[0047] mm<D&M2. mi 1 t±*Kro©*«o}g 
?g«inc«5Sij»finxsa^fei^T. ^©i^-ifSHiffl 

T> 5A;1/Xl/-m§THGl/-f^U COTH 
G if tf-A 4 Ale* DffiiOX^ 1 ©ftgp 1 b icfiJBf 

[0 0 4 8] C(D£5lcmj&hrcC-<DmM<D : j&m2lC$S 

5J7X1S2 1) 6n^fc W»©»J»rPS»l 20 

#ftJXS&/jSE7 afc45»» b) kl. I— ifSlffi 

XST^eifcTHG tftf-^4 A**tl^nfiH« 
U mi llcm-t&vte, 3taXS&j&7 ak&S^y* 

1 1 A^^nfnjgstSo -^v-e. 10^x^7 

aOS9W<DJtffS'lft«iS«fc. tH«fc#!l 
x.fcfco 2 IfSfcttYA Gl^»1fftif few- if fgg 

TE#tU ^&JcHi ote^-T HUtUvX (0 

^iT) 0 *3t$ ftfc if tf— 2*4 0*fiHS*L 
ts *<z>JltoS*fc: cfc o TKiiDX^f 1 *ftWrRE» 1 2 fc: 

[0 0 4 9] co^^tc. fflmxmi (DmKrttMl 2 

kl^JE&T SjtoX^ 7 a %m}& bT#JBf*DX*fT «9 s 

^ sanxwi ortssi btc THGwiftr— 

2*4 AfciHItfLTs ^OrtSPl bfciDI»jS7atftS 
^^^y^l lA^M^Ji^afc^ fiOXS&^(7 

a te:*^ sinx«o^*B6 c 1 3^t?f? s c c <fc 
itoXJSfe:*sa^o^*D<DffiT*l»<*c:^»T? 

7 aSrttfctoX^l icBfiHsTcMG, (fiSSBl a) S 

*PX^UCA0X^7 aliaSo L^L^Tb^. lO^ 
Sfi^mi2T«. SiDXWlOrtgPl b^ML^c^) 

t\ ^mmmmcmnum 1 *ft^fcD«jgs*T5i 

(ttffil a) fcftIXS&jS7 a*JgJ58bfc*><DteJt^T^ 
fiPJ36jS7 at«^7^ 1 1 ATb^ffln^Cfct? 

(1p d p) OSHffiT*l»<*ci:^T^SfflWfto:7?ffife 

[0050] mm<D&m 3 . ^mMommv&m 3 t± x 
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y si A h -W/X if if — Ls 4 k: £ t? Sfctaxw l <d ft 

COO 5 1] C©cfc?K*SL;fc2:fcfc:«i;D. ^SSOJg 
xi,h#;^W 1ffc:<fcD:toX»j£7 a^ML/c 

[0052] ^ffi^Et 4.012 tt^mmcomm^m 

*ffc£ d j&ssnsifctaxw i op^as i b tcswir 
Sfea&©^^^fcftSftn36jiS7 a<o^7^ i l 20 

[0 0 5 3] C© < t'5tc«figL^:C©|ISa^JS4^^5 
«T1 (fJ^tf^^2 6©±»^5Xli2 1 ) 

^6nfc«B»©»JWr?S«i 2<3D*ftrrS&jS7 a 

CrtSSl b) U—!I^BW2fr&IBHfftiT* 
K£f^-3T?fiWU m^UVXT^^Lfc THGb 
— *ftr— A4A*{R»U 01 2&C^r<J;5lc N ftPX£& 
ii£7 a tfcS^y* 1 1 A^en^tlTK/S-rSo 30 
T\ lf-ABgS*fiH^ 1 ~D<DjgEO&j&7 a 3&*&«»HP5£ 
III 2BfeSTfi^t «tax%nortSU b&C«§» 
<DfeiX$&j£7 a^MU SIBrRSRl 2 icfcHS-rsiD 

^>y^l 1 A7?li, HfrA^KW ^n^^y^Mtf 
fgj«;*ftSt><D<Dx ffli^l 2^p v oT^^nrc 
#^^1 lAm feS^lRjtt^fS. ^^DfiJ 
Wr^SRl 2fcj^LT^>f*P*^v*M#»j«S*i 

[0 0 5 4] ^LT, «SJOJHXS&^7 a <Di6^EU * 40 

— *f*W»T3ffl« (BBS*-*) fr&3HRLT£E»5 
5— (H^-T) -e5»U ZZfcmi Olc^&v 
^ *)tWX (H**1T) lc <fc !? tifc I/— If tf 
-A 4 OfcJfSWLT. ^O^jS^JCcfc^TSAPX^l * 

ilBffgllll 2fc:»^T»I»f i rSo c<Dt¥, mnTM 

1 o^an b ^jgja«nfc»jBf^^« 1 2 tc^is-rsip 

I^7aSUD, aa^»JWr?®»l 2lc?ftoTS 
[0055] tOcj;5^ Ktox^i ortSU btc, ftp 50 
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XS&JS7 a^j:5^7^1 1 A**JWrPje«l 2 fc» 
[0 0 5 6] &3o. ±3ao*SSOjgJI84Ttt. S^;vx 

[0 0 5 7] 

J; <fcftfc^ ffi&0X%6D9J»f^g^^^S 

ftrx«jS*. 9JK^S^^jST§te*ox^f^^|5^^ 
^p^gp^s Si^;i/Xb-f^llfbtMt§ cfc 5 &c 
LfcCT*. ^j«^n^APXS&^<OM^SPtcv>r^n^^ 

5C^m5o AaX^^Jg^c^v^T, MS 

/^7l/X1^1f*ffiV^»&feSV^^Xft<Ort«5lCJB 

immcomm&mmi 

im 1 ] ^mmmmcomm 1 tc^^fijwtoxsa^^ 
m 2 ] ^mM^mm^mm 1 fcflsssftixftoTffiBi 

*5 J; ^- <D BffflHT^B § o 

[0 3] *mi(Dm&<DBm 1 jc«saaiiix«i*<fctffie 

^OSaoX^SE^SEITfeSo 
[0 4] K»/^;l^S*«^^t->^HT*So 
[05] ^r^hy y^XB»k:j;5«*7^;l/CD 

[0 6] r?T^y^hvv?xmmfc&%>mm^*)i' 

[0 7] *SKB<OSaSOJgJB 1 Jc«SfflKftlX&i6««3B 

[0 8] H6 0^k:^b^:S«0«ll8»^bfeKBB 
[09] *^©siwo^jisnc«siij»ftex?5r»fecfc 

[01 0] 4^^O^<D»»i0fffflfHBH"e*So 

[011] ^w<Dmm<Dmm2<DftmmmmT*%>z> 0 

[0 1 2] *SgW<0^»©JgJ»4 0fffflKWHT*So 
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